Cam Checker: Quick Start

The Cam Checker will display cam data on it's LCD screen. There are several options
which you can select to customize the logger for your particular needs.

The screen features are shown below:

Press the Options
button for menu to
select features and Start turning over the engine with
customize the logger
for your needs or

engine being tested.

the starter and press the Record
button to start recording data.
The screen will show “Recording
Data”. Once enough data has

been recorded, the screen will

Label for which show “Calculating”. When
centerline is finished, the screen will show the
displayed either Intake Centerline, like shown
In” or “Ex”. here. Other options are then
available as described in this
document.
Press the InExDet
button to scroll Press the Sleep button to conserve
through the battery power. Press the latching
calculated results for Template Name, shown power button on the side to better
:22;?5;;333’3161 o D?é?nglsai:eﬂe?:::\plates save battery power, but you will
are Intake Cenpter)lline, are combinations of loose recorded data.
Exhaust Centerline Rocker Arm Ratios and - - -
and Details (llke ||ft, Lash Settings to calculate Battery |nd.lcat0r. If mOVIng“"+", tt\en battery IS
duration, events, etc.) what the cam lobe specs .charglng via USB cable. If “[-----]" then battery
are if you measure what is fully charged. If “[ - 1" battery very low and
the valve retainer is may turn off power quickly to maintain battery
doing. power and save any recorded data. Typically
all data is saved if power is lost except the raw
Setting up your Logger for the First Time readings for the Profile File.

1) Press Options, then Reset Defaults to restore all the logger’s settings to their standard settings and use right side
buttons to choose Yes, then press Select button. (NOTE: Once you have set up your logger, do NOT Reset Defaults as
you may loose some special settings you like.)

2)

3)

Press Options, then Calibration. Choose Lift Sensor 1 and Lift Sensor 2 and enter the calibration numbers below.
These are typically written on the side of the sensors. Connectors for the Lift Sensor s are marked by colored shrink
tubing. The “Dead Band Cts” is for the rotary sensor. The calibration for the Pressure and Rotary sensors are not
critical. It is recommend you use the defaults loaded by pressing “Reset Defaults”.

Lift Sensor 1 (red) * Lift Sensor 2 (yellow) *  These calibration numbers
Pressure (green) Rotary (blue) are typically already entered
Dead Band Cts by Performance Trends.

Scroll through the choices, then press the Select button when your selection is being pointed to. Then press
Back button (upper left) to return to the list of Options.

* Numbers written on lift sensors will have 3 digits, like 344. When you choose a calibration number in logger, it
will put “.000” in front of it, so 344 on lift sensor gets entered as .000344.

In Options, click on Valve Train, then Edit Template. Here you can set the Rocker Ratio and Lash you wan the
program to use for calculating what the cam lobe specs are (typical of most cam card specs) when you measure what
the valve retainer is doing. That means you have placed the linear sensors on the valve retainer. NOTE: If you
place the linear sensors directly on the tappet or pushrod (components which move directly with the cam lobe), you
should set 1 for the Rocker Arm Ratio and 0 for the Lash. You would also set 1 for the Rocker Arm Ratio and 0 for
the Lash if you want to measure what the valve is doing, instead of the cam lobe. (updated Jan 16, 2020)



4) Click on Back 2 times to return to the Main Screen. You have set the most critical parameters to obtain good results.
5) To run a test, you must install the 4 sensors on the engine:
e Screw the pressure sensor connection into the cylinder you will be testing.
¢ Install the lift sensors on the retainers (or pushrod or tappet, or some other item which moves with the valve
motion). Fig 1, also showing optional disk magnet on steel retainer to make a larger “target”.
e Install the rotary sensor on most any item which turns with the engine crankshaft, like a pulley or belt. Fig 2.

6) Crank the engine over with the starter for a few seconds, then press the Record button. The screen will show
“Recording Data”. Once enough data has been recorded, the screen will show “Calculating”. When finished, the
screen will show the Intake Centerline. By pressing the “InExDet” button in the lower left you can scroll through Intake
Centerline, Exhaust Centerline and Details (like lift, duration, events, etc.),

7) You can upload these results to a PC via the USB cable and the free Performance Trends software. Check the
program’s help screens and documentation for more information on this program.

Notes:
e You will charge your
logger battery via the

USB cable to any
computer’s USB port.

e You can upload your
recorded data to the
free Cam Checker
software on
Performance Trends
website or from CD.

e The logger will shut
down automatically if it
senses it is not moving
and/or the buttons
have not been
pressed, to save
battery power.

e The LCD backlight will
shut down
automatically if it
senses it is not moving and/or the buttons have not been pressed, to save battery power. The time to keep the light
on can be modified in the Options menu.

e The logger will mark each recorded data set with date and time. You must set this clock when you first get your
logger. The time and data are only available when you upload the records to the PC. These features are available
only by the free software.

e If you press power switch on side of logger to turn it off to save battery power (which also reboots the
microprocessor), the screen may still stay on if you have USB power plugged in. You will loose the cam profile data
(all raw readings) for the last profile measured when you reboot.

Tips on Hardware Installation:

e The most likely reason for data not repeating is the rotary sensor slipping. Be sure it is firmly pressing on the belt or
pulley. Performance Trends offers spring loaded brackets which can reduce slipping.

e Just hand tighten the pressure sensor into the spark plug hole. A minor leak is not critical.

¢ You want the bracket holding the lift sensor to be very stiff and secure. If it is bending or moving slightly, that can
easily change the lift and readings .030” or more, which also affects duration and events measurements.

e If you are measuring a cam with hydraulic followers, the high force of the valve springs can force the lifters to leak
down, changing the effective lash and the measured results. The solution is to measure directly on the pushrod with
the rocker arm removed, or replace the followers on the lobes being measured with solid followers. If you go directly
to the pushrods, you will likely need additional springs to keep the follower in contact with the cam. If you stay with
hydraulics, it helps to crank engine over many revolutions before measuring to get lifters pumped up.

e If you are only interested in cam timing (centerlines), you can place the lift sensors on the rockers (especially if the
rocker arms have large flat surfaces like those pictured above.

¢ You can place large disk magnets on the valve spring retainers (if they are steel) to provide a large flat surface for the
lift sensors.
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Cam Checker Options Menu Operation

Main Screen Display
Press for Options / \ Press to start recording data

Menu shown below \
2 3 Options Record A
Template name for Valve O O
Train (rocker ratio and \q*o 8 3 /ress to put logger into “sleep”
lash) O " O mode and somewhat save
by InExDet [0~ o battery power (saves data).
To rezero pressure sensor paN Latching power button, to completely
K / save battery, but you will lose the last

complete profile you recorded.
Options Menu

Press to return to This button moves arrow
Main Screen \/ \/ cursor up.
$O Back . . O 41
Cursor Arrow showing =gaNoration
current selecton ———— | Procedure This button moves arrow
Data/Power I
O Reset Defaults O" cursor down
. Ly
Press this button to select / Seoloct
option or value currently
selected by the cursor

arrow. \ j

Backlight Time Menu (showing how picking an option works)

Press to return to This button moves arrow
Options list WITHOUT / \ cursor up in list.
keeping your change \1‘ —— e

_ O O
Cursor Arrow showing 12
current selection T T ->10minutes | This button moves arrow

,O 2 O 4 cursor down in list

Press this button to select/ Select
option or value currently Tapping these buttons move
selected by the cursor \ / cursor 1 step at a time.
arrow and return to Options Holding these buttons move
Screen with your selection cursor quickly through list.
saved.

Playback Mode for Recorded Data

At main screen, press Options,
then Data/Power, then Recorded Data,

then Record # for saved data. / \

Back Details 4_/Press these buttons to
Data can also be uploaded O oL 1lr(1)t8 54 1on7h95 O display Next or Prev (previous)
to a PC via the free /V' Dur 24850 246.26 screen of detailed data.
Performance Trends software. 0 MxLft 0.391" 0.376" O‘(

RSCal 0.0314

f TNext

Labels for the record data. k / /

Intake results
Exhaust Results
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Cam Checker Options Menu Operation, cont

Explanation of some menu options:

Calibration, Lift Sensor 1, Lift Sensor 2, Pressure, Rotary, Dead Band Cnts This is where you can enter the
calibrations for your particular sensors. The Lift Sensor calibrations are critical to enter correctly for all data except cam
timing. Pressure and Rotary sensors are not critical at this time; use the default settings. Dead Band Counts (the counts
missing in the rotary encoder as the values drop from maximum to minimum when the rotary encoder goes beyond a full
revolution) is somewhat critical and is typically 225 (the default).

Valve Train, Current Template Displays the current template name of template being used. A “template”is a
combination Intake and Exhaust Rocker Arm Ratio and Lash Options (4 values). These numbers are used to calculate
the cam’s actual lobe values if you measure what the valve is doing. If you place the lift sensors directly on the follower
or pushrod which is directly on the lifter, you should use a template where the rocker ratios are 1 and the lash is 0. The
Template names can only be changed in the PC software.

Valve Train, Open Template Lets you pick a different template.

Valve Train, Edit Template Lets you change the Rocker Ratios or Lash settings. This can also be easily done with the
PC software.

Procedure, Units Lets you change between inches and mm units. Note: The lift sensor calibrations are always in
inches.

Procedure, Lift Events Lets you set the lift where duration and events are determined. Note: These are calculated as
what is happening on the cam lobe, like most cam grinders report. When you measure the valve motion, you need the
correct template settings of rocker ratio and lash.

Procedure, Step Size Lets you set the change in rotary sensor bits to change before a new reading is taken.
Depending on the RPM of the rotary sensor, many times the records have much bigger steps then specified here. This
minimum step would only be used if the RPM was very slow. (mostly for future options)

Procedure, Test Method Lets you set the change the method by which the engine is being rotated. Keep it set to
“On Stand” (earlier firmware) or “TDC every 360” (v1.61 or later firmware) at this time. These
settings mean the TDC signal (like cylinder pressure) can come every 360 deg of rotation. This is what happens when
the rockers are removed and the valves are not opening. Even when the valves are opening, there is typically no
advantage to switching to “With starter” or “TDC every 720”. In the future, we may use this setting for more details.

Data/Power, Backlight/Pwr Lets you specify options to save on the battery life.

e Backlt On With lets you specify if motion of the logger or pressing a button will turn on the backlight.

o Backlight Time Its you specify how long the backlight will stay on after being activated.

¢ InactivePwrOff lets you specify how long the box can have no motion or button press or USB communications before
the box “goes to sleep” to save on power.

e Low Bat PwrOff lets you specify how long before the box goes to sleep when the battery power is very low.

Data/Power, Recorded Data Lets you display the results for the individual records.
Data/Power, Delete Data Lets you erase all the individual records.

Data/Power, Raw Readings Lets you add the data readings for the 4 sensors to the main screen display. Typically you
will only display these readings is if you are troubleshooting the system.

Reset Defaults Puts the logger back to all factory settings. This can be very useful if you think you have made

mistakes with the settings. NOTE: After this you must reinstall your calibrations. It does give you an option to save
Template changes.
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Troubleshooting with v1.60 firmware (firmware version appears on start up):

Version 1.60 firmware (June 2018) has added some features to better diagnose
problems with Cam Checker accuracy, displaying “Rated Lift too Low” messages, or Ches. ==
not producing any results at all. If you have an older versions of firmware, you still o0 LC i)
can benefit from reading through these tips. Note: Rate Lift Too Low has been
replaced by the message “Pres. Thresh. Either Too Low or Too High”.

The most likely reason for the logger to just say “Recording” and never get to
“Calculating” screen, or getting the new “Pres. Thresh. Either Too Low or Too High”
message is the cylinder pressure is not in the range the system is expecting. This problem really started to appear when people
wanted to measure valve lift directly on the pushrods, thus disabling the rocker arms. This produced a situation where cylinder
pressure could get quite low because the valves were not opening to let air into the cylinder. Air just leaked out by the rings, and
never really got back in. Pressures were much lower than we expected.

The system needs to see cranking pressure go above and below a certain pressure threshold. If it just stays below this limit, or never
gets above this limit, errors would occur. Firmware v1.60 now lets you change this Pressure Threshold. It is available by Options,
then Calibrations, then “Pres. Thresh.” It is typically set to .00065, which means 650 counts. You take the setting and multiply by
1,000,000 to get the counts, .00065 x 1,000,000 = 650.

You can view the pressure sensor counts during testing by Options, then “Data/Power”, then “Raw Readings”, then select “Display”.
Now when you press Record you will see the raw counts for the 4 sensors. Displaying Raw Readings is a helpful troubleshooting
feature, as you should see all readings changing significantly as the motor turns over. If one of the readings is not changing, it

indicates that sensor is not connected, is not installed correctly, or has gone bad.
If you watch the pressure sensor reading (3rd from the left), the lowest number you see should go below 650 and you should see it
also go well above 650 for proper operation. Because it cycles so fast, the high number can be difficult to see exactly.

Eark s ! Bk ST Tl E'EIZI-

Mo dizplag
*izFlag

Select
Typically you want the Pres. Thresh. to be about 50-100 counts higher than the lowest o Chat =4 Pressure
Pressure Counts you see when recording data. Pictured to the right we see 584 counts, | “'& tions =L c t
so 650 is about right. Typically you do NOT adjust this, unless you are getting no results ounts
or an error message. e e o

fTaking Data

Other Errors: 2825 259: 581 225
Other sources of errors or inaccuracies include: InExDet [ +1 SlesF

e Lift sensor brackets having too much flex.

¢ Rotary Sensor slipping. Performance Trends offers spring loaded brackets which can reduce slipping.

e Timing seems retarded, but is still accurate due to “slop” in the timing chain or gears putting real retard into the cam.

e  The amount of rotary sensor rotation between data points can be too high or too low. If the system senses this, it will show up in
the warning message as shown in the lower right. If it does show up, go into the “Procedure” option, then “Step Size” and change
it to either a bigger or smaller step size. Just a 5 increment (1 step in this option) change is typically enough. This was added
with Firmware v 1.64.
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Flex in brackets
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The standard lift sensor bracket is “universal”, which means it works ' ’
for most all situations, but is not designed for any particular engine. ;
We added a simple strap of metal to this universal bracket which
made it much stiffer, producing much better results. We are also
reading lift off the pushrods with our pushrod “cups” and helper
springs, part number QCC-PK.

Also, pushrod measurements are typically more accurate because
the lift sensor has a much more stable “target’. When placed on a
retainer, even with a flat magnet (also shown in picture), the lift
sensor can move around on the target.
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Note how flat base circle is, even when other valve is opening, indicating rigid lift sensor mounts.




If the rotary sensor is slipping
on the belt or pulley, you will
get errors in events and
centerlines. Typically itis
better to put the rubber rotary
sensor wheel on a belt,
because it has some

“give” (compliance) to it, like
a spring. If things move a
little bit, the wheel is still
rubbing on the pulley.

~.On Belt

However, if you put the
rubber wheel on something
solid, like the damper, there [\ [e1{-F D1-Ye| (-T-RVY ) T-T-1 N T To} ¢ 9
is no give. If something required. It was installed here for
IOESEERIS LIRS CRUCIIE us to verify readings at oufishop.
difference between turning
the sensor wheel, or opening up a slight gap and not turning the sensor
wheel.

One way to check if this is happening is to watch the “RSCal”
number in the results. Is is a measure of how many crank
degrees for every count from the sensor. It depends on pulley
diameters, wheel diameter, etc. It is difficult for this number to be
lower than it should be. However, if it is even slightly higher than
normal, it is indicating slip. The figure at the left shows it to

be .0278, or .0278 crank degrees for every digital count from the
sensor. Let’s say you typically get this number how you mount
the sensor on your 604 crate motor. If now you are getting .0280,
that could be enough to throw off you results like duration and
centerlines several degrees. However, with a totally different
motor, pulleys, etc, you should expect this RSCal number to be different.

Bad Data

Sometimes the system just gets “confused” and will produce strange
results. Firmware 1.60 now produces some “raw data” results,
showing the Maximum and Minimum lift counts for the 2 lift sensors
when calculating results. For example, in picture to the right, the first
lift sensor went from 3179 to 2147 counts, or about a 1000 count
difference. The count difference is typically in the range from 500 to
2000. If you see one of these numbers of say, 10,000 or -10,000,
you know the results will be wrong, so run the test again. Typically this type of problem is from not having the “Pres.
Thresh.” set correctly.

Cam Timing Seems Retarded

Results, especially cam centerlines, will be retarded from what you expect due to the “slop” in the timing system. Our
experience is they can be a couple degrees more retarded than what you would get from careful measuring with a
degree wheel and dial indicator. This is true even if you are careful to always rotating the crank in the proper “running”
direction. When cranking the motor with the starter, the continuous load of the valve springs on the valve train may put
more load (and therefore more stretch) into the timing chain or belt. This stretch may be more when the engine is
cranking over faster than what you turn it by hand.



Cam Checker Software - Quick Start

Install the Cam Checker software following the paperwork with the CD.

Then you need to get the Cam Checker to “talk” to your computer. If you already have some Performance Trends USB

type loggers, plug in the USB cable to the logger. It will likely say “Found new hardware” at lower right corner of computer
screen. Wait 30-60 seconds and see if computer comes back and says your USB Hardware should be working. If it does
not say that, unplug the USB cable and wait about 20 seconds. Also check page 15 for more info.

Insert CD which contains the Cam Checker software and it will start up the Installation Wizard. When it starts up, click on

the Install DataMite Utilities and then select either “Install 64 bit...” or “Install 32 bit...” to install USB drivers. Unless you
know you have a 32 bit system, most all newer computers (Vista, Win 7, Win 8) are 64 bit so choose “Install 64 bit...”.

Follow program instructions. When finished, plug in the USB cable and see if it says your Hardware should be OK.

BX

E Performance Trends Installation Wizard

Qptions Movies

Engine Performance Programs

Install This Program Yiew

Product Comparisons

Drag Racing Tools

Install This Program Yiew

Wisit our \iebsite: wiww, performancetrends, com

D ata Logger Programs

Install This Program Yiew

Install Thiz Program View

Comp. Ratio Calculator | Brochure

Cam Analyzer | Brochure |
Cam Test Stand | Brochure |
Port Flows Snalyzer | Brochure |

Run the Cam Checker software and see if it communicates with the Checker. Click on Options, then Com Port and see

Circle Track/Road Race Tools

Install Thiz Program Yiew
Roll Center Calculatar | Brocie b

Circle Track Analyzer | Brochure |

Engine Analyzer | Brochure | Drag Racing Analyzer | Brochure | Dy D ataMite | Brochure |
Engine Analyzer Plus | Brochure | Dirag Race Analyzer Pro | Brochure | Crag Race Datatite | Brochure |
Engine Analyzer Pro | Brochure | 4 Link Calculator | Erachure | Road Race Datakdite | Brochure |

. - Fractice Tree Brochure Diatakdite Svstemn Spec = | Brochure

Engine Building Tools | | | 2 = J Q
Prelim. Riace Clutch | Brochure | [ s EA DA AR LT

Install DataMite IT "Box" Update Lkilicy

Ov

Install 64 bit DataMite USE Drivers (Yistain 7)
Install 32 bit DataMite USE Drivers (<P and earlier)

Fotating Inertia Calc. | Brnchure|

el Econarny Ealculator] Brochure ] '

what the software finds for possible Com Ports. Typically the Cam Checker will be the highest number in the list, so

E= cam Checker, Data Logger, - Performance Trends Inc. [ Example ]

File Bajslifsly=8 Help

Zam Checker Templates

Cam Part «

Read and/or Reset Logger Time

Redq To: Jim Pawers

+ments for Selected Record

Refrezsh Gnd

w100 6ift changed the checking
100 ta check events and duration

Display BN

3 Test v 100 lift

4 Test 4 repeat

choose that one. Then click on the “Read Data from Logger” button, behind the drop down menu in the screen shown

10

34.£(210]

above and see if it reads the data in the logger.
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(-3 30.021.6C

0.02[1.6C

| EX
[18:210/0107.107. 102 0,35 0.37 0.05 247 17.C49.£ 245 50142007160 0.02 1,60 0.02 0.0C 0.0C 225 SB CPO

Recaord Timne|Drate| LobfInt |Exh|lnt |Exb|Rateflnt |Int {Int |Esh|Esh|Esh|{Ratdlnt |Int (ExhkEsk(Litt |Lift [Dea) T er|Prof

Sep|/CL |CL |Lift |Lift [Lift [Dur [Ope|Clos|Dur |Ope|Clos|Calit| RAF Lazt RAF| LazhCal |Cal |Ban File
1 Test w200 lift 18:210A 107 107,108, 0,35 0,37 020163, -250 9,232 158, 808 29 002 160 0.0z 1.6C 0.0z 0.0C 0.0C 225 SB CPO
2 Test 2 150 Kt 18:210A0107. 108 107, 035 037 015188, 130222184, 211 16 0.0 1.6C 0.0z 1,60 0.0z 0.0C 0.0C 225 SB
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If it can, it will read up to 10 records of what is stored in the logger. For only the last record, it will also read the raw data of
what the cam profile looked like. This is not very precise data and is mostly used from troubleshooting the results or find
bad sensors.

As you click on different rows in the spreadsheet, the comments for that row (record) are displayed at the top. If you have
not entered any comments, it will be blank. Any comments you enter or change will have the changes “remembered”,
especially if you click the “Refresh Grid” button.

’& Cam Checker, Data Logger - Performance Trends Inc. [ Example ]
File Options  Help Req To: Jim Powers

Read Data from Logger | Commments for Selected Record Refrezh Griﬁ
Testw 100 lift changed the checking
Export Data To Notepad lift to 100 ta check events and duration (

Graph Frofile

Display

Fecord Time| D ate Lobi{lnt [Exh(Int (Exh|Rateint |Int |Int Exk|Esh|Exk [Ratidlnt |Int |Exbk ) E=h|Lift |Lift [Dea|Ter|Prof
Sep(CL |CL |Life [Life |Lift [Dwr |Ope|Clos|Dur |0 pe|Clos|Calit BAF L azt BaF| Lagt Cal |Cal [Ban File

1 Test w 200 lift 1821040107107, 108. 032 0.37 020163, -25.0 9.3 158 8.0 -29. 002160 0.0z 160 0.0z 0.OC OOC 225 SB C
2 Test 2 150 lift 1821040107108 107. 032 0.37 015188, 130 22,2184, 1.1 -16.20.0Z 1.6C 0.0z 1.6C 0.0z 0.0C 0.0C 225 SB

3 Test w100 fift (107107 1080250270 102161 54/34 £210]34.2-3 3|0.021 600,021 600,020 0000 22¢

4 Test 4 repeat 1821040107107, 108, 032 0.37 0.02 247, 17,2496 245 50.514.20.021.60 0.0z 1.60 0.0z 0.0C 0.0C 225 SBE CPO
5 Test 3 repeat 1821040108 107.108. 0.3 0.37 0.0% 243.18.250.2 245, 51.€13.2 0.0 1.6C 0.0z 1.6C 0.0z 0.0C 0.0C 225 SB
B Test 2 repeat 1821040108, 107.108. 0.32 0.37 0.0% 243.18.7 50.4 244, 51.213.4 0.0 1.6C 0.0z 1.6C 0.0z 0.0C 0.0C 225 SB
7 Test1 1821040107108, 107. 0.32 0.37 0.02 248, 17 € 50.2 244 51.513.20.021.60 0.0z 1.60 0.0z 0.0C 0.0C 225 SBE CPO

E Cam Checker, Data Logger - Performance Trends Inc. [ Example ] [': =
File Options Help Reqg To: Jim Powers

Read Data from Logger | Comments for Selected Record Refresh Grid

Test 4 repeat uploaded this one
right after recarding so it included
the full profile data.

Export Data To Hotepad |

Graph Data |

Dizplay

Record Lobe Sep Int CL Exh CL Irt Lift Exh Lift Rated Lift Int Diur |Exh Diur

1Testw 2000t |107.94 10786  10@az  0.391" 037" 0.200 163.71 156,36 Ifa repo_rd has_a complete file, 'EW'" ]
2Test2 1500 |107.51 10800 10761 0.391" 0378 D15 18856 184,79 show it in the rightmost column “Profile
3Testw 1000 |107.88 10786 10820 0391 0.377" 0100 21643 21092 File”. If you click a row with a Profile File,
4 Test 4 repeat 247.85 245 27 . « 0y

ETest3repeat  |108.11 10762 10858  0.39%0° 0377 005D 24923 24551 then click the “Graph Profile” button, the

B Test 2 repeat 10800 W72 10878 0391 0.377" 0.050 4325 24477 raw profile data will be graphed.

7Test] 10736 10am 107.91 0.391" 0.377" 0.050 24857 244.95

There is lots of data in the spread sheet.
If you want to reduce the number of columns, choose a different “Display” option.

If you want a complete file so you can graph it, you must upload the Checker to your computer after every run. The
software tries to remember what is new data and data it has already read in from the logger. It tries to make sure that if you
do something unexpected, it will handle the data correctly.

A useful option under “Options” are Read and/or Reset Logger Time so each cam checker record is properly time stamped.
Another is Cam Checker Templates, where you can create more templates and template names of various rocker ratios
and lashes for checking engines you will commonly test.

Check the website for latest updates to the software, including assigning one test as a Baseline for comparisons with other
tests like overlay graphs and comparison reports, handy for track tech inspectors.
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Assigning a Baseline Run so 2 Profiles can be Compared

Recent additions to the
software (v1.1 A.012 or later)
include the ability to do
overlay graphs with a test you
have designated as a
"baseline" for comparison.
This is very handy if you are
checking to see if the cam in 1
vehicle is matching the cam in
another, like for track
inspection.

To compare 2 different
profiles, you must upload
them from the Cam Checker
to the software in a computer.
Only the last profile measured
can be uploaded. If the
software has the 2 profiles
loaded, assign one as the
baseline as shown to the
right.

You will get a message shown
below. Click on a test with a
“Profile File” like row 10
shown below.

It will now

Cam Checker

J& Cam Checker Data Logger - Performance Trends Inc. [ Example 13 records |

1 Fie ey Help  Req To: Jim Powers
Gzraph Scale } 7
ments for Selected Record Refresh Grid
= Graph Line Thickness 3 g
FERE RN N Choose or Changs Baseling Graph
—  Report After Graphing H Turn Off Baseline Graph K
—  Cam Checker Templates ]
Dis Com Port
[Fieq  Read andjor ReSet Logger Time EshCL  (IntLift EshLitt  (RatedLift |Int D Exh Dur Profile File
168 mustangmay 1 |107.93 10876 10709 037" 03 00s0 24960 24372 CPO000014
P 10792 10858 10726 037" 03ze" 0080 248,87 24370
368 Mustang with | 107.71 10748 10794 037" 0379 0080 24354 24343
4 10852 11006 10638 037" 03 00s0 24354 200,97
5 10776 10817 10734 037" 0378 0080 24363 24815
6 10710 1074 10673 037" 0378 0080 206,39 247 ER
7 Testwith 2000t  |107.94 10766 10832 0391 03 0200 1631 158,36 [CPO00000Z
8 Test 2 150 litt 10781 10800 10781 039" 037" 0180 188.56 184.79
9 Test w100 lift 10788 10766 10820 0391 o3 000 216.43
10 Test 4 iepeat 107 68 035" 247,85
11 Test 3 repeat 108.11 10762 10853 0390" o3 00s0 24329
12 Test 2 repeat 10800 10722 10878 0391 03 00s0 24325
13 Test 1 10796 108 107.9 0.391" o3 00s0 24857

Towe go directly ko the 'Grid' of data files and pick one with a 'File' and dlick on it {in any column), This File will now be selected as the ‘Baseline' graph bo be included with another graph you have selected,

show 10 with an asterisk *
marking it as the baseline
profile. Then go and click on
a different test with a Profile
File, perhaps the one in row 1
called “68 mustang may 1” to
highlight it in blue. Then click
on the “Graph Profile” button
shown to the right.

The graph on the next page
shows the baseline test
graphed in black called "10
Test 4 repeat" with the current
test being called "1 68
mustang may 1". You can
see that the exhaust profiles
are fairly similar (the baseline
being a little smaller on the
closing profile) and the
baseline intake being
advanced some and higher

Cam Checker.pub page 10
July 20, 2020

o lest2 15U I
3 Test w 1001t

W e R U3
10786 10820 039"
0758 0352
10853 O340
10878 03"

U3f"
0

aar
Ty

0722

Fil=  Options Help Reg To: Jim Powers

TN /TR |- X
oo 21643
oos0 24323
000 24325

& cam Checker Data Logger - Performance Trends Inc. [ Example 13 records ]

Read Data from Logger | Comments for Selected Record Refresh Grid
B8 mustang may 11 2017 with profile file
Export Data To Notepad |
Graph Profile _

Display  |pasiceCam File Mar
Fecord Lobe Sep  |Int CL Exh CL Int Lift Exh Lift Fated Lift  {Int D Exh Dur Profile File
1 B8 mustang may 1
Z 107.92 .58 107.26 0.375" 037" 0.050 248.87 249,70
368 Mustang with [ 107.71 8 107.94 0.375" 0.373" 0.050 24954 24843
4 10852 110.06 106.98 0.37e" 0.3 0.050 249,54 250,97
5 107.76 10817 107.34 0.37s" 0.378" 0.080 24963 24815
E 10710 107.41 106.79 0.375" 0.378" 0.050 256.39 247 65
T Test with 200t | 107.94 107.56 108.32 0391 03w 0.200 1683.71 158,36 CrO0Ooo02
8 Test 2 150t 107.81 108.00 107 61 0391 0.378" 0180 188.56 184.79
9 Test w. 100 lift 107.88 107.56 108.20 035" 0.3 0100 216.43 21052
10 # Test 4 repeat 107.84 107.68 108.00 0.39z" 0377 0.050 247.85 245,27 CPO0O0am
11 Test 3 repeat 10811 107.62 10859 030" 0377 0.080 243.29 24551




¥ Cam Checker Data Logger, - Performance Trends Inc. [ Example 13 records ]

lift. This type of
comparison is very useful
for track inspection. e : +ment5 for Selected Recard RefrestiGrid | Deg ExLift In Lift

== Graph Line Thickness 903 0016 0015 v
Easeling {romparisan) Graph } E95.61 007 0015

File Wo/diiy58 Help  Reqg To: Jim Powers

‘ustang may 11 2017 wath profile file
Also shown are many new

Graph options letting you:

Repart After Graphing Mo Repaort 0084 007 0.015
70578 0016 0.015
71073 0017 0.015

Include Report
Cam Checker Templates °

v Include Report with Differe

¢ Change the graph Di
scale. You will notice |
the scale of screen to Lift| Read andfor ReSet Logger Time 1B3 mustangmay 1 Baseline: 10 Test 4 repeat
the right shows
profiles much larger
than the standard
scale of earlier
program, shown in
picture above.

Com Park

-
'
'
'
'
'
'
'

1
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
!

¢ Change the thickness
of the graph lines.

e Whether to include a
baseline graph or not,
and picking a test to
designate as the
baseline.

-
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
[

e Whether to include a
report of the duration
and events for 1 or
both graphs at .050"
lift increments, and
include a table showing the differences

between these 2 tables (as shown to the Bis Edt Format Yiew Help
rlght) Cam File: 1 &8 mustang may 1
Lift Int Open Int Close Int Dur Exh Open Exh Close Exh Dur
-asa 18.8 S1.4 249 .4 51.9 16.5 248 .4
A new feature added in 1.1 A.025in 2020 lets | isa iu.1 210 1s7.8  2e.s 154 1ms7
H .288 -28.8 .8 161.8 9.3 -28.8 161.3
you easﬂy add a GM 60_2 or_GM 6_04 crate motor |-228 ~35-0 20 10y %, a8 101
cam profile as the baseline in 1 click. See -388 -57.5 -20.4 102.1 -20.6 -56.8 102.6
0 tions screen belOW' .358 -79.8 -42.5 58.5 -42.3 -75.9 61.8
. -488
p 458
.588

Y& Cam Checker Data Logger - Performance Trends Inc. [ GM 604 ]

Baseline File: 18 Test 4 repeat

File Mofdblt¥ Help  Req To: Jim Powers
Granh Seal ) b5 for Selected B y ] Lift Int Open Int Close Int Dur Exh Open Exh Close Exh Dur
raph Scale pmments for Selected Recon E
— Gt | ol R
Baseline (comparison) Graph 158 -9.1 15.8 186.7 23.1 -19.8 183.3
: ; .288 -22.3 2.7 161.4 10.48 -33.0 157 .4
—  Compression Ratio g .258  -85.1 -8.5 136.4 -3.1 -46.5 130.4
Report After Graphing ¥ Use 604 Crate Motar as Baseline e e LLE g P kial ol ELge)
— Ut OfF Baselie Grah .358 -67.3 -40.7 72.8 -40.5 -80.7 58.8
urn aseling Gra) T
Di¢  Cam Checker Templates i 458
Dielete Recard 3 [ -5a8
Rec whilnt |ExhiFallnt {Int {Int [Exh(Ex|ExlRat|
Corn Port bl iy i . i - ine: = ile: :
L Lt 1Lkt i Do UpE EIo:DuerCIcCaIlF Differences: Baseline: 18 Test 4 repeat Cam File: 1 68 mustang m.
1 Time/Date Options 3 |‘|EID.3'D.3¢.DE210-1.?‘32.E22249.-E.-.‘|D[' Lift Int Open Int Close Int Dur  Exh Open Exh Close Exh Dur
.858 3. -7.3 -n.9 0.4 -5.8 -5y
[ 188 4.1 -6.3 -2.2 1.8 -5.8 -4.8
158 5.9 -6.1 -1.1 2.3 -n.7 -2.n
.288 5.7 -5.3 8.4 1.1 -5.8 -3.9
.250 6.9 -2 2.7 1.6 -n.7 -3.1
.30 8.1 -2.7 5.4 1.9 -4.2 -2.3
.350 11.7 1.8 13.5 1.8 -n.8 -3.0
Cam Checker.pub page 11 -a00
July 20, 2020 588
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New Software Features in v1.14

In June 2018 we release new features in the Cam
Checker software as described below:

Under Options, you can now Delete 1 record, or a
range of records for a test file.

You can now save comments for entire data file,
not just individual records. A test file is a group of
individual records read from the Cam Checker.
You probably want to group records together, like

’= cam Checker, Data Logger, - Performance Trends Inc. [ che
File:

Cptions Wyl Feq To: Jim Pawers

Graph Scale ¥ nents for Selected Recaord
Graph Line Thickness
Baseline (compatison) Graph

Repart After Graphing

b .

entz for Entire Data File
vkl o1 00 Fi-m...an

Cam Checker Templates

MED mrms smamsme

Delete Record Delete 1 Record C
Delete Range of Records
Carn Port - :
Re: I |Ezh CL [t Lift [Exh Li

a particular test session at a particular race, or all the records from a particular customer or racer’s car.

For example, lets say you are going to tech several cars after a race at Onaway Motor Speedway. You would start
with a new file for all these records. You click on File, then New to create a blank file as shown below.

E Cam Checker, Data Logge

File Options Help

P& cam Checker, Data Logger - Performance Trends Inc. [ Untitled ]

Reqg To! Jim Powers

EEX

Cptions  Help

Feq Tao: .

Save Comment

Read Data from Logger

| Comments for Selected Record

1§

Cpen
Save
Save As

Expart Data ko Mokepad

You start doing tests on vario

software. Each test gets added as a Record, or a new line to the table (or grid) of results.

Export Data To Notepad |
Graph Profile

| Comments for Entire D ata File

Display  |Eagic+Cam File Mar

Record Lobe Sep |Int CL Exh CL Int Lift Exh Lift

us cars, and downloading the results to the Cam Checker

Rated
Lift

You enter “Comments for Selected Record” like “#54 Devin Jones, motor still warm”, and
the next record “#54 Devin Jones, motor cooled 30 min”. When you are done doing all
the tests on different cars at Onaway on July 22, you click on File, then Save As, and

enter a file name of “Onaway

_l Comment for individual
records. Click on Record
(in this case Record 5) to
highlight it and the
comment you have
entered for that particular
record is shown here.

ar - Performance Trends Inc.

|
|

July 22 2017”.

[ Onaway July 22 2017 ]

Compents for Selected Recard

#54 Devin Jones, feature winner, B04 crate maob
b otor Nl quite warm

mments for Entire Data File

Exh Chur Frofile File

Int D

Options  Help Reg To: Ji
Memw

Open

Save

Export Daka bo Mokepad

FBEX)
This new area lets you

save comments to

describe this entire file,

called “Onaway July 22
2017” for this example.

Cam Checker.pub page 12

You can also change it to —y

read anything you want. maway Michigan July 22, 2017 / =

This was also available E‘ Jermy Smith inspector, Jogh Peterson azsisting

before this software

update. Int CL \ ExshCL  |IntLift ExhLlift  |Rated [IntDur  JExhDur Profile File  »
Lift =

1 #54 Devindones, | 11223 121.24 103.21 0257 0.267" 0050 13474 137.00 CPO0OOT 48k

2 #54 Devin Jones, | [RENIG 10213 [0259" |o2e4"  ooso [ CPO000 47 b

3% #97 Dave Johnzo | 112.09 121.26 10291 0.258" 0.2e4" 0os0 19492 196.14 CPO00CT 4E. ka1




= Cam Checker, Data Logger - Performance Trends Inc. [ mustang on pushrods abs 250 after, del... E|@|g|
File ©Options Help Req To: Jim Powers

There are now AdV, Ret, Read Data From Logger | Comments for Selec.ted Record 5 ave Comment | Deg ExLift In Lift

and Off buttons to Ge I R F8832 0001 0002 A
advance and retard a Export Data To Notepad | Eoabd nom o pooe

cam proflle. This is | Turn O Graph I Comments for Entire Data Fils ;ggg; gggg ggg:}

handy for gettlng better ] muztang with 1.60 firrware with 250 psi abs pres zensor 71461 0001 0002
agreement between a the Display  |E acic+Cam File Mar 719.68  0.001

cu rrer?t prOfIIe yOU are . Lift Divigionz are 30 Crank Deg 7 wolume and Baszeline: 11 extenzion hoze Fet | aff |
graphing and the baseline || |4

cam profile. Adv and Ret Buttons

=
'
'
'
'
'
'
'

RREEEEEE

When you click on the
Adv or Ret buttons and
you are graphing with a
Baseline profile, you also
have an option to 'Find'
the best advance or
retard to produce the
closest agreement
between the baseline and
the current profile you are
graphing a cam profile.
This is handy for getting
better agreement .05
between 2 cam profiles to
check for how different

|
DODOOoOooOoo00000
Hhooanooo 00000000

|

1 r
'

'

'

'

'

' '
' '
' '
' '
' '
' '
' '
' '
' '
' '
' '
' '
| |

Degrees of Advance

Enter the degrees of Advance you want in the Cam
Profile, & number from O to 20

Enter 'F'if you want the program to Find the amount of L]

Advance or Retard to produce the clozest match
between the Current profile and the Baseline profile.

IF

e T e e e S S B[ (=T =[SI= SIS IS SIS SIS

T
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'

|

Keep 16 deg of Advance ?

2

Closest match was obtained at 16 deg of Advance ?

Do wou wank to keep this?

Mo | Zancel

the 2 profiles are, by
redUCing any difference in Fil= (Cptions Help Req Tao: Jim Powers

qam tlmlng from, say, Read Data from Logger | Comments for Selecited Record 5 ave Comment | Deg Ex Lift Im Lift
timing chain stretch. ST CEE F BEGZZ 0001 0002w
Export Data To Notepad | So 00N 0002
If you make a change in [ Y O Giank | Comments for Entire Diata File ;gg'g; 3'833 3'331
Adv or Ret, you have to ] mustang with 1.60 firmware with 250 psi abs pres sensor 714E1 0001 0002
click on the “Turn Off Dizplay  |pasic+Cam File Nar + 71962 0001 0002
Graph buttc:n and then - Lift Divizgions are 30 Crark Deg 7 volume and  Bazeline: 11 extenzion hose Adv | Ret | Of]
click on the “Graph Profile” | |.4 16.0 deg advance
it it etk Saieieil il ettt Rttt St St ity etk Sntuieiel Wit ek R Baseline: 0 adv

button for any change in
cam timing to be shown.

T
'
'
'
'
'
'
'

r
'
'
'
'
'
'
'

DoDOOooooo000

1
'
'
'
'
'
'
'
'
'
'
'

Note: You can only Adv or
Ret the current profile you
are graphing, not the
baseline. If you pick a
different current profile to
graph, the Adv or Ret is
carried over to that profile
also.

R |

S

T
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'

U |

|
|
|
|
|
|
|
|

If any amount of a Advance or Retard
has been applied, it is noted here.

=
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'

PN
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Crate Motor Bracket

The Crate Motor Bracket is designed for the 602, 603 and 604 GM crate motors very popular in certain classes of
racing.

To install the bracket, remove the valve cover. Remove the rocker arms for the cylinder you want to test. Leave the
pushrods in the lifters.

Install the bracket using the 1/4 20 thumb screw into the valve cover bolt hole between the 2 valve springs. Tighten it
down firmly, being sure the 2 pushrods are seated into the spring loaded lifter

body recesses inside the bracket. It will rest on the 2 valve cover gasket “rails”
on the head.

screws for the sensors because they are too long. Use the 1/4 20
button head screws which come with the bracket. The spring loaded | There are
plastic plungers of the sensors will seat into the recesses inside the adjustment slots to

bracket, on top of the lifter body. slide the bracket
up and down to
You are now ready to test. adjust for different

pushrod heights.

Llnstall sensors into bracket.

/

Spring loaded sensor

Note: There are
slots for adjusting

“plungers” extend into bracket the individual
and seat into recess on top of plungers also. You
lifter body inside bracket. may have to

loosen these
screws to get the
bracket to slide.

NOTE: You may want to
drop 3-4 drops of air tool oil
on top of these spring
loaded plungers every 10-20
tests.

There is typically enough
clearance around this
screw, that you can
adjust the bracket so the
brace does not hit the
valve cover rail.

Pushrods extend up inside bracket

to fit into recesses of lifter body

Thumb screw holding bracket in
place in valve cover bolt hole.

Only this “cross bar” should set on the valve cover rail.

Be sure this brace does not set on the
Cam Checker.pub page 14 valve cover rail, or the bracket could rock.




USB Driver Installation Sheet

This sheet hits the major points for getting your data logger communicating to your computer.

Plug in your Performance Trends USB device to one of your computer’s

USB ports You should hear the USB connect sound, and your computer
should say “Found new hardware”.

It may ask if it should connect to the internet to find a driver. Say No, and

when it asks for you for a CD, put the Performance Trends Installation CD in

your computer (the same CD which contains your data loggers software).
When the Installation Wizard comes up, click on Stop at lower left corner. Wait about 60 seconds to see if the USB
Driver Installation Wizard comes up.

1, Found New Hardware
FTZ32R USE UART

<M= e [

e

If it does, then click on OK for the intro messages, then click on Stop in the lower left corner to shut it down. With
the Installation Wizard gone, follow the instructions in the Found New Hardware Wizard. When complete, it should
now say “Your hardware is ready to use.”

If it does NOT, then unplug your USB cable from the computer. Remove and reinstall the Performance Trends
Installation CD again. When the Installation Wizard comes up click on the "Install DataMite Utilities" button in the
"Data Logger Programs" section at the upper right corner.

Choose
"Install 64 bit
DataMite
USB
Drivers" (for
most new, 64
bit
computers).
Follow
program
instructions
for installing
USB Diriver,
accepting all
default
suggestions
if offered.
Once
completely
done
installing,
click on
"Stop" at
lower left
corner of the
Installation
Wizard and
remove the
CD. Startup
your software
and see if it

Options Movies

Engine Performance Programs

Product Compatisons

E Performance Trends Installation Wizarnd

Drag Racing Tools

=S

Wisit aur Website: wanw, performancetrends, com

Data Logger Programs

Install This Program View Install This Program Yiew Install This Program View
Engine Analyzer | Brachure | Dirag Racing Analyzer | Brochure | Do D atahdite | Brochure |
Enaine Analyzer Plus | Brochure | Drag Race &nalyzer Pro | Brochure | Drag Race Datatite | Brochure |
Engine Analyzer Pro | Brochure | 4 Link Calculator | Brochure | Fnad Race Datakite | Brochure |
Engine Building Tools Practice Tree | Brochure | |Datal‘v1ite Systemn Spetﬂ Brochure
Prelim. Race Clutch | Erachure | (5 A CiAE ARAiEE THTHE |

Install This Program View

Comp. Ratio Calculator | Brochure |
Cam Analyzer | Brochure |
Cam Test Stand | Brochure |
Port Flow Analyzer | Brochure |
Swirl Meter | Brochure |
Turnble Fixture | Brochure |
Fuel Inj. Calculator | Brochure |
Engine Log Book | Brochure |
Walve Spring Tester | Brochure |
Yalve Spring Wiz | Brochure |

Circle Track/Road Race Tools

Install Datamite 1T "Biox" Update Ukility

Install 64 bit DataMite JSE Drivers (Mistawin 73

Install This Program View | Install 32 bit DataMite USE Drivers (P and earlier)
Rall Canter Calowlatar | Brachure | Fuel Econarmy Ealculatar] Brochure '| T
Circle Track Analyzer | Brochure | Holitig etlls Lele | Brochure | I
Sugpenzion Analyzer | Brochure | Ceil Spring Tester | Brachure | b
Trahs, Gear Calculator | Brochure | Click for Mare Programs |
Lap/Seqgment Timer | Brochure |
Fit Stop MPG Cale | Brochure | Inztall 'Picked' Program | Brochure | | 8
Circle Track Log Book | Brachure | Install Adobe [tm] R eader
Shock Dyno | Brochure | Inztall Adobe [tm) Reader ‘

Click on 'Movies' [top of screen) to play demonztration movie files of certain products.

Click here tainstall various utility programs for uze with our Databite 11 ar 1] data loggers. OWLY do this if instructed to by
Performance Trends. Click on the product button toinstall it, the Erochure button for more details.

Stop

If you purchased a program, click on that product’s button to install it as described on your

msgtallation sheet. You can install any of our other programs here as demos to see their features.

communicates now.

Cam Checker.pub page 15 Jan 16, 2020



Cam Checker Options, Testing Motor on Stand (without starter)

To test a motor on an engine stand, you need a special rotary sensor. It is a sensor which only has 10 turns of rotation
before it bottoms out (stops turning). We need this special type of sensor because when you turn the motor over by
hand (bar it over), you will start and stop. The rotation is not continuous like when turning it over with the starter.

First, make the following changes to the recorder options, by pressing the Options button at the upper left of the display.
Then select Calibrations and make these adjustments:

Pres Threshold set to .000240
Rotary setto .000200
Dead Band setto5

Then back out of Calibrations and go into Procedure and make these adjustments:

Step Size setto 10
Method set to Every 360

Then back out of options and save these changes.

You will replace the pressure sensor with a linear sensor like used for the tappet lift measurement. Set this up to
measure piston travel near TDC. Typically it works best if the piston pushes the sensor in about 3/4” (.75 inch) at TDC.
See picture below.

Set up your rotary sensor to ride on something turning with the crankshaft. We have different size rubber wheels
available depending on the diameter of the damper or pulley the sensor will ride on. You want the 10 turn sensor to turn
about 2 to 2.5 rotations for every 1 rotation of the crank. See picture below

Z |,

With these adjustments made above, rotate the rotary sensor backward to the start of its rotation and place it on the
component turning with the crank. Press the Record button on the QCC logger and start turning the engine over. Try
not to go real fast when the piston is near TDC, pressing on the TDC sensor.

The logger will stop recording when it has recorded enough data. Then you can analyze the data as outline in other
sections of this manual.

Check our movie on our website under Support, then Movies, or on our youtube channel for more info.
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Cam Checker Options, Length Sensor Inserts

The Cam Checker uses relatively inexpensive length sensors to measure the cam lift. They have proven to be quite
accurate, with accuracy in the +/- .002” range or better.

We check each sensor’s calibration before shipping. Sometimes a sensor will be very accurate after the first .2” of travel
from fully extended. If this sensor is used on a crate motor Quick Cam Checker bracket, we will install inserts on the end
of the length sensor. This ensures the first .2” of sensor travel is never used. Shown below is how the inserts look and
get installed. Spring tension keeps them in place.

If you get a system with the insert installed and the sensor is installed in a bracket as shown above, the Lift Sensor
calibration numbers provided are for when the insert is installed. If you remove the sensor from this bracket and do not
use the insert, the calibration will be slightly different. Sometimes Performance Trends will provide those calibration
numbers, if they are significantly different.

Because the bracket shown above makes all the numbers MUCH more accurate, it is probably best to always use the
numbers provided on page #1.

Calibration numbers NOT using the insert. (Only provided if they are significantly different.)

Lift Sensor 1 (red) Lift Sensor 2 (yellow)
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